A lthough the probable error of this resu lt barely reaches the m illi gram s, it w ill be most correct to assum e th a t the tru e value lies between th e lim its from 999"85 to 999"82 gram s, because the m ethod of h y d rostatical w eighings h ith erto used does not guarantee com plete absence of a ir bubbles, b u t the coincidence between the results of Kupffei and Chaney gives assurance th a t the probable w eight is not larg er th an 999 85 gram s, b u t possibly a little sm aller, about 999-84
U n til new er and more accurate investigations upon the expansion of w ater and its w eight in a given volume shall have been carried out, th e results discussed m ust be considered as more accurate than those h ith erto published.
IV. " The Measurement of High Potential Difference." By H.
C. L e a k e , R. (A bstract.)
In P a rt I the question of the m easurem ent of high potential differ ence in term s of the absolute electrom agnetic unit is considered, more especially with reference to the calibration of electrostatic voltm eters.
* In this no account is taken of the com pressibility of water, that is to say, it is supposed that the water is under a pressure of 1 atm osphere; but as from this at t° C. (from 0° to 30°) the volume decreases approxim ately by 50 -0 '22t m illionths parts, we have in real vacuo, at 0°, the weight of a cubic decimetre equal to 999 666 grams, at 20° about 998 036. Therefore, the weight of a cubic decimetre of water reaches 1000 grams under a pressure of 4 atmospheres, but in vacuo at all tempera tures the weight of water is less than a kilogram.
A fte r describing L ord K elv in 's m ethod of m ultiplying a com paratively sm all know n p o tential difference by m eans of a series of condensers, a fu ll account is given of th e m ethod adopted b y P rofessor A yrton and M r. T. M ath er fo r th e calibration of th e ir electrostatic voltm eters. The ap p a ratu s is arran g ed fo r th e determ ination of altern atin g potential differences up to several thousand volts, e ith er by m easure m en t of th e c u rre n t passing th ro u g h a non-inductive m anganin resist ance of about 20,000 ohms, or by com parison w ith th e steady p otential difference of th e C lark stan d ard cell, in a w ay th a t does n o t involve an y m easurem ents of resistance. A full description is given of th e ap p aratu s employed, an d th e m ethods of using it. I t is probable th a t th e m easurem ents m ade in th is w ay of potential differences of ab o u t 2000 volts are correct to about Tx p e r cent, in absolute units.
In P a rt I I th e au th o rs discuss th e m easurem ent of h ig h potential difference in term s of th e absolute electrostatic u n it by means of th e K elvin absolute electrom eter. W ith th e object of determ ining th e degree of accuracy in th e indications of th is in stru m en t, a sensitive A y rto n -M ath er electrostatic voltm eter was calibrated both in electro static and in electrom agnetic u n its, in th e form er u n it by th e absolute electrom eter, and in the la tte r u n it by th e m ethod described in P a rt I. A com parison of th ese tw o calibration curves yielded values for th e ra tio of th e electro static u n it to th e electrom a gnetic u n it of po ten tial difference; and, by com paring these values w ith the m ean of recent independent researches on th e ratio of th e u n its (2'998 x 1010 cm. p er second), an approxim ate idea could be form ed as to th e accuracy of th e m easurem ents m ade by th e absolute electrom eter. B y experi m ents such as th is it was found th a t th e results given by the absolute electrom eter were always too large by an average error of 1^ p er cent.
A n experim ent m ade on the coach-springs, w ith all electrical effects elim inated, showed th a t the cause of th is erro r lay in a gradual alteration in th e stre n g th of th e springs d u rin g the electrom eter m easurem ents. T he m ain p a r t of th is alteratio n in stre n g th was due to the gradual yield on loading th e springs, and, in a long series of experim ents m ade subsequently, th is difficulty w as overcome by keeping th e sprin g s constantly loaded (except d u rin g actual use) w ith th e w eights requ ired for th e m easurem ents. ,
The rem aining p a rt of th e alteratio n in stre n g th w as due to change in th e tem p eratu re of th e coach-springs, and th e error th u s caused is of im portance if m axim um accuracy is essential.
T hree m ethods are enum erated by w hich th is tem perature erro r can be overcome, th e first of w hich was n o t, a t th a t time, trie d because i t w ould have involved considerable stru ctu ra l alteration to th e in strum ent. T he second m ethod, which consists in enclosing the whole in stru m e n t in a non-conducting case to m inim ise th e ra te of change of tem perature, was tried, b u t was n o t found to be sufficiently effective. F inally a m ethod was devised by w hich a proper tem pera tu re correction could be easily calculated w ithout necessitating any additional readings, and which has the g reat advantage th a t the coach-springs them selves are v irtu ally used as a m etallic th ey n o m eter to indicate th e ir own tem perature, and th is m ethod of correction was found to be quite satisfactory. The g reatest value of this tem pera tu re correction in a large num ber of subsequent m easurem ents of potential difference was found to be ^ per cent.
A description is next given of a lengthy series of experim ents to determ ine values for " v " (th e ratio of the u n its) accuracy of the electrom eter when em ployed according to th e au th o rs' method. The resu lts show th at th e valties of " v " in each experim ent form a very consistent set am ong them selves, b u t th a t the sets tak en on different days do not always agree w ith one another, on some days the m ean value obtained for " w" being about 2 '999 x 1010, while on o th er days it was about 2'985 x 1010. The explanation of th is is th a t the electrom eter was on some days m easuring quite correctly in absolute units, in so far as we were able to judge, while on other days its m easurem ents were alm ost uniform ly too high by about \ per cent.
This resu lt tends to show th a t in th e instrum ent used by th e authors there is some defect, probably of a m echanical nature, which causes an in te rm itte n t error of such a n atu re th at, when i t occurs, it is alm ost always approxim ately the same in m agnitude. The authors spent some tim e try in g to detect the cause of th is error, which appeared to be inherent, a t any ra te in this specimen, of the absolute electrom eter, b u t they failed to arrive a t a satisfactory explanation.
By em ploying the various precautions adopted by the authors, the m ean of a num ber of m easurem ents of a potential difference made w ith this absolute electrom eter, in the way described in the paper, may be relied on as being correct, certainly to w ithin ^ per cent, in absolute electrostatic units, if 2'998 X 1010 is the tru e value of " v." On the days th a t the special error, already referred to, did not exist, the measurements were correct to about ^ per cent. P a rt I I con cludes with a description of some alterations, suggested by the authors' experim ents, w hich will be carried out in the instrum ent with which these experim ents were made.
In Appendix I are theoretically investigated the most suitable values of the mass to be used for the initial adjustm ent of the springs, and of the potential difference to which the electrom eter ja r is to be charged, for the m easurem ent of a given potential difference in the heterostatic method. The results show th at, in order th a t the prob able error shall be as small as possible, the potential difference of the electrometer jar should be proportional to the potential difference to be measured, and the mass should be proportional to the - §--power ot the potential difference to be measured. The general working of the intrnm ent is also considered, and numerical results and curves are given for the electrom eter used by the authors.
In A ppendix I I is considered the question of the redaction of the readings to absolute measure, or, in other words, the calculation of the effective area of the attracted disk. S tartin g from an expression given by Professor J. J. Thomson, a form ula is deduced for the effec tive area of the disk when in the plane of the guard-ring, which is probably more accurate th an th a t given by Maxwell.
I t is then shown that, in addition to the well-known advantages of the hetero static over the idiostatic m ethod of m easurem ent, there is the addi tional advantage th at the error in the ordinary assum ption as to th e value of the effective area is of far less im portance in the former th an in the latter method. F inally an investigation is given in which Schwarz's m ethod is applied to determ ine the error in the ordinary assumption as to the value of the effective area for the case w'hen the disk and guard-rihg are not quite in th e same plane.
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